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This thesis reports on a study on high-performance capacitive micro electro-mechanical systems (MEMS) device 
technologies using the interconnect process of semiconductor integrated circuit. Firstly, considering that the 
RF-MEMS tunable capacitor is applied to transmission applications, I propose the RF-MEMS tunable capacitor 
with a quadruple series capacitor (QSC) to solve the issue of power handling. As a result of high-frequency 
measurement, the power handling of +44 dBm for cold switching were obtained. Moreover, the fabricated device 
exhibited the minimum and maximum capacitance values of 1.15 and 5.15 pF, respectively. In addition, the Q value 
was very high, i.e., ≥100 at 1 GHz for all capacitance values. Secondly, to overcome the trade-off between power 
consumption and response time in conventional hydrogen sensors, I propose a capacitive MEMS hydrogen sensor 
that has a reverse T-shaped electrode structure and Pd-based metallic glass. The fabricated sensor achieved both fast 
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㟁ຊࢆྥୖࡉࡏࡿ QSC (Quadruple series capacitor) 
ᵓ㐀ࢆ᭷ࡍࡿ RF-MEMS ྍኚᐜ㔞ࢆᥦ᱌ࡍࡿ㸬
QSCᵓ㐀ࡣᅗ 5࡟♧ࡍࡼ࠺࡟㸪┤ิ᥋⥆ࡉࢀࡓ஧
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ᅗ 5 QSCᵓ㐀ࢆ᭷ࡍࡿ RF-MEMSྍኚᐜ㔞㸬(a) 
ᖹ㠃ᅗ. (b) ᩿㠃ᅗ. (c) 㧗࿘Ἴᖏ࡛ࡢ➼౯ᅇ㊰㸬 
 
QSCᵓ㐀䛾 RF-MEMSྍኚᐜ㔞⣲Ꮚ䜢༢఩⣲Ꮚ䛸
䛧䛯 4 䝡䝑䝖䛾ྍኚᐜ㔞䝞䞁䜽䜢タィ䛧䠈CMRE 䝥䝻
䝉䝇䜢㐺⏝䛧䛯⾲㠃䝬䝅䝙䞁䜾䝥䝻䝉䝇䜢⏝䛔䛶
MEMS⣲Ꮚ䜢 CMOSᢏ⾡䛻䜘䜛㥑ືไᚚᅇ㊰ᇶᯈ
ୖ䛻ΰ㍕䛧䛯 (ᅗ 6)䠊䝏䝑䝥䝃䜲䝈䛿 2.55 mm㽢2.98 




್ཬ䜃 Q ್䜢 ᐃ䛧䠈1 GHz 䛻䛚䛔䛶䝅䝱䞁䝖ᵓᡂ
䛾ྍኚᐜ㔞䛷᭱ᑠᐜ㔞್ 1.15 pF䠈᭱኱ᐜ㔞್ 5.15 
pF (ྍኚẚ 4.5) 䠈䝅䝸䞊䝈ᵓᡂ䛷᭱ᑠᐜ㔞್ 0.25 
pF䠈᭱኱ᐜ㔞್ 4.52 pF (ྍኚẚ 18.1) 䛜ᚓ䜙䜜䠈䛭
䜜䛮䜜ᐜ㔞್䜢 CMOS ไᚚᅇ㊰䜘䜚 16 ㏻䜚䛷ྍኚ
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